Sox2 is known to play a major role in maintaining neural stem cells in a multipotent state, functioning both as transcriptional activator and repressor. We are interested in understanding how Sox2 can switch between these two functions and, in particular, we want to determine whether this activity change is linked to SUMOylation.
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Sox2 is known to play a major role in maintaining neural stem cells in a multipotent state, functioning both as transcriptional activator and repressor. We are interested in understanding how Sox2 can switch between these two functions and, in particular, we want to determine whether this activity change is linked to SUMOylation.
We have compared the transcriptional activation ability of wildtype (wt) Sox2 to the activity of a mutant Sox2 construct which should not be SUMOylated (K247R) and to Sox2-SUMO1/2/3 fusion constructs. The activity of wt Sox2 resulted comparable to the one of the K247R, while all the fusion constructs showed reduced activation ability. These results suggest that SUMOylation of Sox2 could cause a loss of its transcriptional activator activity or, potentially, that it causes a switch from activator to repressor function. However, does Sox2 SUMOylation affect Sox2 transcriptional activity in hNSC? In order to answer this question, we performed RNA sequencing on hNSC transfected with wt Sox2, K247R or K247R-SUMO2 fusion construct. We are now analysing the results of this experiment and comparing them with publicly available data from published literature.
Only a very small amount of the total Sox2 present within a single cell is expected to be SUMOylated. For this reason, showing that Sox2 is indeed SUMOylated in vivo is a very challenging task. In order achieve this, we are testing different experimental approaches, including subcellular fractionation, protein pull-down followed by western-blot and mass spectrometry.
It is known that Sox2 regulates the multipotency of NSC and that cells expressing high levels of Sox2 progress slowly through cell cycle. In order to determine whether SUMOylation plays a role in this regulation, we are performing cell cycle analysis and proliferation assays on hNSC transiently transfected with either Sox2, K247R or K247R-SUMO2. During vertebrate development, germ layer specification continues after gastrulation in a population of neuromesodermal progenitors (NMPs) in the posterior-most embryonic structure called the tailbud. NMPs give rise to neural ectoderm of the spinal cord and mesoderm that generates the segmented somites of the body axis. In NMPs as well as embryonic stem cells, canonical Wnt signaling plays essential roles in both inducing mesodermal differentiation and promoting the long-term maintenance of the undifferentiated state. The factors that modify Wnt activity to produce opposite outcomes are completely unknown. Here we show that in zebrafish NMPs, the differential activity of Wnt is dependent on the level of the transcription factor Sox2 that is present, and together Wnt activity and Sox2 create a lineage primed state within NMPs. Elevated levels of both Wnt and Sox2 maintain an undifferentiated NMP state. Alterations in the ratios of Wnt and Sox2 lead to differentiation programs where high Wnt and low Sox2 induces mesoderm and high Sox2 and low Wnt leads to neural differentiation. Surprisingly, we also find that Sox2 maintains its ability to induce neural tissue in paraxial mesoderm cells well after they exit the tailbud and join somites, indicating a long-term epigenetic memory in NMP derivatives. We present a model where the activity of canonical Wnt signaling and Soxb1 transcription factor levels govern maintenance and lineage specific differentiation of NMPs and other stem and progenitor cell populations such as embryonic stem cells. The gene networks that regulate alternative pluripotent states in human remain poorly defined. In contrast to its murine counterpart, the gene regulatory network that controls self-renewal and pluripotency in the human is largely unknown. So far it has been assumed that the Pluripotency Gene Network is conserved between mammalian species. Here we show that a novel orphan nuclear receptor lies at the heart of the Pluripotency Gene Network in human. Furthermore, we show in human that this orphan nuclear receptor is essential in the induction and maintenance of naïve pluripotency. Genetic depletion of this orphan nuclear receptor leads to the collapse of the Pluripotency Gene Network, while gain of function studies, together with ChiP-seq, suggest that it regulates the expression of key pluripotency network components. We also provide novel evidence that the function of other pluripotency network components is not fully conserved between mouse and human. Human induced pluripotent stem (iPS) cells technology opened a new perspective on developmental biology and regenerative medicine. Our group originally generated LNGFR and THY-1 expressing multipotent stem cells through neural crest-like cells induction from human iPS cells. Some in vitro assays revealed that LNGFR (+) THY-1 (+) cells strongly proliferated to form colonies and actively migrated in response to serum concentration. Immunocytochemical evaluation on LNGFR (+) THY-1 (+) cells demonstrated the expression of immature and mature neural crest markers (AP2α, SOX10, and NESTIN).
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